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8APA oe poraj expandabilA 



v© 



(ST) Razumat: Invantfa se refer* la o sap* de 
foraj eqMndabifl, utssati pentru farajul con- 
dator pantru fluide, In miner* eau In ate lu- 
crtrt mdusthata. Sapa da fdraj expendebtt 
awQurfl Introducer— elamantatar ttietoara la 

— i . t _i a * _ — - a m ...... - 

taapa soncm bj acre nparea urnrs aacD^aoerea 
garnitunr, pHn faptul eft esse atcatuita din 
nnjta role cantata (1). feats ta capttui unui tub 
(2) do spSiare $i gtucfcre. La capetU rfertor a) 
cubutul (2) de spfttare $ ghidare. sunt preve- 
zute niste urechi de fear* (3). de care aunt 
articulate ni$ta bra$e cardan ice inferioare (4). 
corespunzatDare fiecftre. role dn^aca (1) 
Recara brel cardentc inferior (4) esta feat 
TntiMjn fus cardan (S) ce sa efla In Iraariorul 
unei rote i a rg te oare [SJ, la ertremfcatse cerota 
este montat un brat cardaruc superior (7). 
Brazil cardenic euperior (7) acta feat pe un 
arc eficotddl (9). ce aagura wpondaraa eapei 
de foraf. 

Revendioari: 1 
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Inventfa se refera la o sapS de 
forai expandable, utfoat* pentru foraiul 
aondelor pent™ flulde. m miner* eau Tn 
elte fucran industriale. 

EstecunoscutSosapfideforajcu 5 
rale multiple, ateftwW din niste suban- 
sambluri de largira, de absorbfe de ghh 
dare si de cotectare a detritusiiui . 
Subansamblul de largire cuprinde o 
tens* superioara, ce servaste la rea- 10 
faarea legSturi cu o garniture de fbraj si 
care este solidarizata de o flansa Infe- 
noara pnn intennedwl unui carp tubular 
si a unor nervurl 

De fl ansa infenoarfl. sunt fixate niste ju- 15 
guri periferice, precum si niste suporturi 
de care sunt eofidsrizata niste juguh irv 
termediare. Oe jugurile intermedrare, 
suiU montate niste subansamWuri de 
dtstacare a rocil De corpul tubular, sunt 20 
monta^ pnn intarmediul unor rulmenti 
radiali-sxjafi, un arbore tubular solidizat 
de o flansa strabfioca de o teava de ab- 
sorbtie. 

Subansamblul de absorb^e este rigid/rat 25 
de un subansamblu de fcrgire. 
SubansambM de ghidare si colectare 
cuprinde un corp Uvular, de el cSrui 
capat este fixatf o platforms troncorioa 
cu baza mare dispusa spre Tn sus. m 30 
care sunt practicace giuri de circutatfe. 
Oe corpul tubular si de platforms, sunt 
rigidizate niste nervuri, si Tn corp sunt 
montati prin intermecfiul unor rulmend 
rediafcexiali. un arbore tubular, avand un 35 
capflt sofidarizat de 0 flansa inferroara a 
subensamblului de absorbtfe cu ajutorul 
unor stifturi de poatfonare. Intra corp si 
arbore, exist* un spatru Inelar plh cu 
lubrifiant. etansat fa^a de exterior de 40 
cfitre niste gamituri inalare. 

Sapa de fbraj expandaWa, con- 
form inven^ei, asigurfi introducerea ele- 
mentelor tStetoare talpa sondel si 
schimbarea lor la uzura fsra extrageces 45 
gamiturii de prfijini prin aceea c5 este 
prevfizuta cu niste urechi de fixare. d'rs- 
puse pe tubul de spalare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare, corespunzatoare fie- 50 
caret rote dintate. prevazute cu niste ele- 
mente taietoare. iar la partea superioara 



efiecaruf bra? cardanic inferior, este fi- 
xat un fus cardan ce se aflfi Tn incerioruf 
unei role largrtoare. la extremitateTS 
rue este montat un brat cardanic su- 
perior fixat la randuf sau, la partea supe- 
noara, pe extremitatea unui arc elicoi- 
dal. ce Tnconjoara tubul de spalare si 
ghidare. arcul elicoidal asigurand expan- 
darea sapei de foraj si aducerea brateior 
cardanice inferioare si superioare Ih 
pozfcie orizonta», la iesirea din extremi- 
tatea garniturii de prajW. 

Prin apGcarea invent, se obtin 
urmatoarele avantaje: 

- reducerea numfirului mare de 

marsun executata pentru operatiunile de 
schimbare a sapelor; 

- cresterea slguran^ei Tn exploa- 

tare; 

- reducerea costurHor forajului. 
Se da. In continuare, un exemplu 

de reaJizare a invenbei Th legatura si cu 
fig. 1...3, care reprezkita: 

- fig 1 . secpune longitudinala prin 
sapa da foraj, expandabila, aflat* th in- 
teriorul gamfcurii de prfijinf; 

- fig. 2, - sectiune longitudinala 
prin sapa de fbraj, expandabila din fig. 1 , 
*n pazi(!e de lucru; 

- fig. 3, vedere frontalfi. de jos a 
sapei de foraj, expandable, din fig. 8 . 

Sepa de foraj, expandabila, con- 
form Jivenflei. este ataatuita din niste 
rote dintate 1, asezate la cspauil inferior 
al unui tub 2 de spfilare si ghidare. Pe 
tubul 2 de spalare si ghidare, sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, niste bra$e cardanice inferioare 4, 
ccrespunzfitoare fiecSrei role dintate 1. 
ce pot fi, de exemplu Tn numa> de sase. 
Bra^de cardanice Inferioare 4 sunt pre- 
vazute cu niste elemente taietoare a 
care devin active Ih posfa de lucru e sa- 
pei. 

Pertea superioara a brateior car- 
danice inferioare A sus$ine un fus cardan 

5, ce se alia dtspus Tntr-o rola tSrgitoare 

6, numarul rolelor ISrgfooare 6 fiind egal 
cu numarul brateior cardanice inferioare 

4. La extremitatea superioara a fusului 
cardan 5, este montat un brat cardanic 
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superior 7 a cerui parte superioerfi este 
faatS pe extrernitatea unui arc elicoidal 
8 de iracthme. ce IhconjoarS tubul Z de 
spaiare ^ ghidare. Arcul elfcoidal 8 per- 
mite, prin revenirea sa, la ie^rea sapei 5 
expandable dintro garniture de prajrni 
9, prin care a fost introdurt la talpa son- 
dei. oxpandarea aapei <a aducerea bra- 
telor carrianice inferioare 4 ?i brapator 
cardanice superioare 5. Tn pozitie orizorv io 
tafa. Uustrata fri fig. 2 . 

Lb partea superioarfi a Uibului 2 
de BpStere si ghidare, esta diapus un 
centror 10. ce aaigurfi poz$a optima a 
aapei fisp de axuJ sondei ? fa# de is 
perefcJ gamtturfi de prajni 9. deasupra 
carujaseafla un risteg cu tM 11, ? un 
ntpJu 12, ce serveste. drept cap de prin- 
dere la extragerea meoantcfi a sapei ex- 
pandable, cu cablu si rac de prindere. 30 

Garniture de prapni 9 mat cu- 
prinde la partea inferioeri un siu 13, 
pentru facHitarea extragenl sapei expan- 
dable si un dop de cauciuc 14 pentru 
men$nerea ungNukii actfr al traveler as 
cardanice inferioare 4 9 bra^eJe carda- 
nice superioare 8. 

Oupi introducerea sapei de foraj 
expandable la talpa sonde], se deschide 
ie^irea la sonda $j cu sorda th echOtoru 30 
hiorodinamic, se noTca" circa 2.. .3 m. de 
pa talpa sondei, garnrtura de prijint 9, 
ce poate fi de dimensiuni 5 1/2 in., 
pentru degajaree sapei de foraj expan- 
dable. Se reia circulate, cu una din as 
pompe urmarind presiunile. Se execute 
apaserea pe sapa prin engajarea skdui 
13 pe bre$e(e cardanice superioare su- 
perioare 7. Se trace uaor la turatfe de 
regim, apasare <=a rircutetie f se $ne tot 40 
ampul sonda sub observa£e. La cons- 
tatarea uzurii roletor sapei, se proce- 
deazfi la extragerea sapei prin circulate 
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•nvarsS sau Tn cazul, cfind sonda pierde 
fluid de circiia^e, operate se executa 
mecanic cu ajutaorul racului cu cablu. 

Inaintarea la talpa sondei presu- 
pune exercfcarea unei apasari pe sapa. 
ce sa reeRzeaza prin prajinite da foraj 
care sunt supuse la flambaj si la torsiune 
impusa de reastenta rociL Pencru a se 
diminua efeccul flambarii mire sapa 
expandabite p prfijini. se interpun pra- 
jinite grele care trebuie s6 echivaleze cu 
greutatea lor, tocmai vaioaree apfisani 
pe sapa*. De asemenee, se are Th vadere 
ca trecento de la o aecbune la alta sa nu 
fie brusc executa te, pentru a ae evtta 
pericoktl ruparii prin oboseala a gar* 
niturii. 

Revontficar* 

Sapfi de foraj. expandabila. preva- 
zutfi cu role dintate, fixate la capdtuf 
unui tub de spaiare si ghidare. carec- 
terlEati prin aaaea el este prevdzuta 
cu ntste urechi de fixare (3), dispose pe 
tubul (2] de epSlare si ghidare. pe care 
sunt articulate ntste orate cardanice 
inferioare (4), corespunzatoare fiecfirei 
rde dinDate (1). prevfizute cu niste ete* 
mente tfiietoare (a), iar la partea supe- 
rioarS a fiecirui bra? cardanic inferior 
(4), esta ftxat un fus cardan (5) ce sa 
ana in interiorul unei rote largttoare (6), 
la extremrtatea cdruia, este montat un 
brat cardanic superior (7) fixat la randul 
sou. la partea superioarS. pe extremi- 
tatea unui arc elicoidaf (8). ce «ncon- 
joara tubul (2) de spaiare si ghidare. 
arcul elicoidal (8) astgur§nd expandarea 
sapei de foraj si aducerea bratelor car- 
danice inferioare y superioare (4 si 5) In 
pozitie orizontala, la iesirea din extremi- 
tatea garniturii de prfijini (9). 
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[54] EXPANDABLE DRILLING HOE 

[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which jjfe installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1], Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs^. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 . fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5 '/a in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 
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to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 
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Fig. 2 
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Fig. 3 
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